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1

OPTOELECTRONIC SEMICONDUCTOR
BODY AND METHOD FOR PRODUCING AN
OPTOELECTRONIC SEMICONDUCTOR
BODY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s the National Stage of International
Application No. PCT/DE2009/000191 filed Feb. 11, 2009,
which claims the priority of German application no. 10 2008
018 038.6, filed Apr. 9, 2008 and German application no. 10
2008 010 508.2, filed Feb. 22, 2008. The contents of each
application are hereby incorporated by reference in their
entirety.

The present invention relates to an optoelectronic semicon-
ductor body and a method for producing an optoelectronic
semiconductor body.

Optoelectronic semiconductor bodies, for generating elec-
tromagnetic radiation, are usually produced as a semiconduc-
tor layer sequence on a substrate. A semiconductor layer
sequence of this type 1s usually deposited by means of epitaxy
on a substrate. In order to produce laser diodes, subsequently
n- and p-doped layers with an intervenming active region suit-
able for generating radiation can be applied for example on an
n-doped gallium nitride substrate having a small crystal ofi-
set. In this case, so-called hetero-epitaxy methods are per-
formed 1n order to apply ditferent compound semiconductors
such as, for example, aluminum gallium nitride or indium
gallium nitride on gallium nitride. During the deposition of
non-lattice-matched compound semiconductors, mechanical
strains can occur between the semiconductor layer sequence
and the substrate. Such strains can lead to bending of the
substrate or to cracks in the semiconductor layer sequence.

As 1s described 1n the article by S. Ito et al., “High power
violet laser diodes with crack-Iree layers on GaN substrates™,
Phys. Stat. Sol (a) 204, No. 6, 2007, pages 2073-2076, strains
can be reduced by a plurality of trenches arranged parallel to
one another on the substrate. In this case, before an epitaxial
layer 1s formed, a process for forming a plurality of trenches
1s carried out, such that the surface of the substrate 1s confor-
mally covered by a layer after the epitaxial deposition, in
which case the trenches are not completely filled, rather only
the sidewall thereot 1s covered. Accordingly, the occurrence
of strains and/or cracks 1s reduced by the presence of a dis-
continuity 1n the epitaxial layer.

The object 1s to provide an improved optoelectronic semi-
conductor body and to specily a method for producing an
improved optoelectronic semiconductor body.

This object 1s achieved 1n its first aspect by means of an
optoelectronic semiconductor body, comprising a substrate,
which has on a first main area an epitaxial semiconductor
layer sequence, suitable for generating electromagnetic
radiation, 1n a first region and a first trench 1n a second region
adjacent to the first region, and at least one second trench
arranged outside the first region.

Provision 1s made, for example, for a first trench to be
formed on the substrate adjacent to the epitaxial semiconduc-
tor layer sequence 1n the second region, said first trench being
suitable for reducing strains during the formation of the epi-
taxial semiconductor layer sequence. The epitaxial semicon-
ductor layer sequence has a disturbed zone, however, particu-
larly 1n the region of the sidewalls of the first trench. After the
completion of the optoelectronic semiconductor body, these
disturbed regions can lead to shunts which can impair the
device function. In order to reduce or eliminate these distur-
bances, at least one second trench arranged adjacent to the
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2

epitaxial semiconductor layer sequence 1s formed. Conse-
quently, discontinuities that occur during the formation of the
epitaxial semiconductor layer sequence in the epitaxially
applied semiconductor layer sequence cannot cause any dis-
turbances or impair the device function.

In a further embodiment, in the case of the optoelectronic
semiconductor body, the second trench 1s arranged such that
the first trench 1s covered.

In accordance with this embodiment, as a result of a second
trench being formed, the epitaxial semiconductor layer
sequence 1s removed 1n the region of the first trench, such that
the disturbed zone lying 1n the region of the sidewalls of the
first trench 1n the epitaxially applied semiconductor layer
sequence cannot cause any disturbances or impair the device
function, which zone would be attributable to undefined layer
thicknesses or irregular crystal growth of the epitaxial semi-
conductor layer sequence. After the completion of the opto-
clectronic semiconductor body, these disturbed regions can
lead to shunts which can impair the device function.

In a further embodiment, in the case of the optoelectronic
semiconductor body, the second trench 1s arranged as a sepa-
rating trench adjacent to the first trench.

In accordance with this embodiment, as a result of a second
trench being formed, the epitaxial semiconductor layer
sequence 1s separated from the disturbed zone 1n the epitaxi-
ally applied semiconductor layer sequence which lies in the
region of the sidewalls of the first trench, such that said zone
cannot cause any disturbances or impair the device function.

In a further embodiment, 1n the case of the optoelectronic
semiconductor body, the second trench 1s arranged as a sepa-
rating trench 1n each case on both sides of the first trench
adjacent to the first trench.

In accordance with this embodiment, separation of the
disturbed zone of the epitaxially applied semiconductor layer
sequence Irom active regions in both directions 1s provided,
such that disturbances are reduced.

In a further embodiment, in the case of the optoelectronic
semiconductor body, a passivation layer 1s applied on the first
main area in the second region, said passivation layer at least
partly covering the second trench.

In accordance with this embodiment, 1n addition to the
separation of the disturbed zone of the epitaxial semiconduc-
tor layer sequence from active regions, a passivation 1s pro-
vided, which can prevent electrical shunts or creepage cur-
rents and also serves for increasing the ESD strength.

Said object 1s achieved in its second aspect by means of a
method for producing an optoelectronic semiconductor body,
wherein the following steps are performed:

providing a substrate having a first main area,

forming a {irst trench in the first main area,

epitaxially growing a semiconductor layer sequence,

which has an active layer suitable for generating the
clectromagnetic radiation, 1n a first region on the first
main area,

forming at least one second trench arranged outside the

firstregion 1n a second region adjacent to the first region.

Provision 1s made for forming a first trench on the substrate
adjacent to the epitaxial semiconductor layer sequence in the
second region, said first trench being suitable for reducing
strains during the formation of the epitaxial semiconductor
layer sequence. The epitaxial semiconductor layer sequence
has a disturbed zone, however, particularly 1n the region of the
sidewalls of the first trench, said zone being attributable to
undefined layer thicknesses or irregular crystal growth of the
epitaxial semiconductor layer sequence.

After the completion of the optoelectronic semiconductor
body, these disturbed regions can lead to shunts which can
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impair the device function. In order to reduce or eliminate
these disturbances, at least one second trench arranged adja-
cent to the epitaxial semiconductor layer sequence 1s formed.
Consequently, discontinuities that occur during the formation
of the epitaxial semiconductor layer sequence 1n the epitaxi-
ally applied semiconductor layer sequence cannot cause any
disturbances or impair the device function.

In accordance with at least one embodiment of the method
described here and/or of the semiconductor body described
here, a semiconductor body 1s specified wherein the second
trench 1s arranged such that the first trench 1s covered.

In accordance with at least one embodiment of the method
described here and/or of the semiconductor body described
here, a semiconductor body 1s specified wherein the second
trench 1s arranged as a separating trench adjacent to the first
trench.

In accordance with at least one embodiment of the method
described here and/or of the semiconductor body described
here, a semiconductor body 1s specified wherein the second
trench 1s arranged as a separating trench 1n each case on both
sides of the first trench adjacent to the first trench.

In accordance with at least one embodiment of the method
described here and/or of the semiconductor body described
here, a semiconductor body 1s specified wherein a passivation
layer 1s applied on the first main area 1n the second region,
said passivation layer at least partly covering the second
trench.

In accordance with at least one embodiment of the method
described here and/or of the semiconductor body described
here, a semiconductor body 1s specified wherein the passiva-
tion layer furthermore at least partly covers sidewalls of the
epitaxial semiconductor layer sequence.

In accordance with at least one embodiment of the method
described here and/or of the semiconductor body described
here, a semiconductor body 1s specified wherein the passiva-
tion layer at least partly covers sidewalls of the second trench.

In accordance with at least one embodiment of the method
described here and/or of the semiconductor body described
here, a semiconductor body 1s specified wherein the passiva-
tion layer completely covers the semiconductor body.

In accordance with at least one embodiment of the method
described here and/or of the semiconductor body described
here, a semiconductor body 1s specified wherein the passiva-
tion layer comprises an oxide, nitride or fluoride compound.

In accordance with at least one embodiment of the method
described here and/or of the semiconductor body described
here, a semiconductor body i1s specified wherein the second
trench extends from the first main area right into the under-
lying substrate.

In accordance with at least one embodiment of the method
described here and/or of the semiconductor body described
here, a semiconductor body 1s specified wherein the second
trench at least partly severs the epitaxial layer sequence from
the first main area.

In accordance with at least one embodiment of the method
described here and/or of the semiconductor body described
here, a semiconductor body 1s specified wherein the first
region comprises a laser or a light-emitting diode.

In accordance with at least one embodiment of the method
described here and/or of the semiconductor body described
here, a semiconductor body 1s specified wherein the laser 1s
arranged as a ridge on the first main area of the substrate.

The optoelectronic semiconductor body described here
and the method described here for producing an optoelec-
tronic semiconductor body are explained in greater detail
below on the basis of a plurality of exemplary embodiments
with reference to the figures. Layers, regions and structures
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that are functionally identical or identical in terms of their
elfect bear respectively 1dentical reference symbols. Insofar
as layers, regions or structures correspond in terms of their
function, the description thereot 1s not repeated 1n each of the
following figures.

In the figures:

FIG. 1A shows an exemplary embodiment of an optoelec-
tronic semiconductor body in a plan view,

FIG. 1B shows an exemplary embodiment of a layer
sequence of an optoelectronic semiconductor body 1n a per-
spective side view,

FIGS. 2A to 2C show by way of example embodiments of
a layer sequence of an optoelectronic semiconductor body 1n
a cross-sectional view,

FIGS. 3A to 3C show by way of example embodiments of
a layer sequence ol an optoelectronic semiconductor body 1n
a cross-sectional view,

FIGS. 4A to 4C show by way of example embodiments of
a layer sequence of an optoelectronic semiconductor body 1n
a cross-sectional view,

FIG. 5 shows by way of example an embodiment of a layer
sequence ol an optoelectronic semiconductor body 1n a cross-
sectional view,

FIG. 6 shows by way of example an embodiment of a layer
sequence ol an optoelectronic semiconductor body 1n a cross-
sectional view,

FIG. 7 shows by way of example an embodiment of a layer
sequence of an optoelectronic semiconductor body 1n a cross-
sectional view,

FIG. 8 shows by way of example an embodiment of a layer
sequence ol an optoelectronic semiconductor body 1n a cross-
sectional view, and

FIG. 9 shows a flowchart of the steps according to the
invention of a method for producing an optoelectronic semi-
conductor body.

FIG. 1A shows an exemplary embodiment of an optoelec-
tronic semiconductor body 1n a plan view. A semiconductor
layer sequence 20 1s formed by epitaxial deposition on a
substrate 10, for example a semiconductor water. Usually, 1n
order to produce a laser diode, an n-conducting substrate 10
composed of gallium nitride with an n-doped layer composed
of gallium mitride, an active layer and thereabove a p-doped
layer likewise composed of gallium nitride are formed. By
way of example, quantum well structures comprising indium
gallium nitride are provided as the active layer. Furthermore,
in order to 1ncrease the device functionality or improve per-
formance, further layers, for example doped connecting lay-
ers (so-called “cladding layer™), contact layers or layers for
preventing material contaminants (so-called “evaporation
preventing layer”) can be formed, which are not shown below
in order to stmplify the 1llustration of the invention. However,
their function 1s known to the relevant person skilled in the art
and 1t 1s possible, 1 appropriate, to implement further mea-
sures which can serve for improving the device functionality
or performance of a laser diode. Furthermore, a laser diode
that has been completely produced comprises on a substrate
10 st1ll further elements such as contact areas or coupling-out
clements, for example, which are known to the person skilled
in the art, however.

As already mentioned 1n the introduction, during the depo-
sition of non-lattice-matched compound semiconductors,
mechanical strains can occur between the semiconductor
layer sequence and the substrate and can lead to bending of
the substrate or to cracks in the semiconductor layer
sequence.

In order to minimize these effects, as shown 1n FIG. 1A, a
first trench 24 1s formed on the substrate 10 on a first main area
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12 adjacent to the epitaxial semiconductor layer sequence,
said first trench being suitable for reducing strains during the
formation of the semiconductor layer sequence in a {first
region 14. Said first trench 24 can be implemented for
example along a crystal orientation of the substrate 10. How-
ever, provision 1s also made for the orientation of the first
trench 24 to have any desired direction relative to the crystal
orientation of the substrate 10.

For clarification purposes, FIG. 1B shows an excerpt from
an exemplary embodiment of a layer sequence of an opto-
clectronic semiconductor body 1n a perspective side view. On
the substrate 10, the first trench 24 1s formed 1n a second
region 22 on the first main area 12 adjacent to the epitaxial
semiconductor layer sequence 20, 1n order to reduce strains
during the formation of the semiconductor layer sequence 20
in the first region 14. In this case, the semiconductor layer
sequence 20 comprises at least three partial layers 120 to 122

tormed, for example, by ann-doped layer 120, an active layer
121 and a p-doped layer 122.

As1s shown in FIG. 1B, a second trench 30 1s formed 1n the
second region 22 1n such a way that the sidewalls 31 facing the
epitaxial semiconductor layer sequence 20 are not covered by
the epitaxially applied layers. The semiconductor layer
sequence 20 would have a disturbed zone, however, during
epitaxial growth particularly in the region of sidewalls of the
first trench 24, which zone 1s attributable to undefined layer
thicknesses or irregular crystal growth of the epitaxial semi-
conductor layer sequence 20.

After the completion of the optoelectronic semiconductor
body, these disturbed regions can lead to shunts which can
impair the device function. In order to reduce or eliminate
these disturbances, the second trench 30 1s formed, which 1s
arranged adjacent to the epitaxial semiconductor layer
sequence 20. Consequently, the discontinuities that occur
during the formation of the epitaxial semiconductor layer
sequence 20 1n the epitaxially applied semiconductor layer
sequence cannot cause any disturbances or impair the device
function.

Various possibilities for reducing or for preventing discon-
tinuities 1 the epitaxially applied semiconductor layer
sequence 20 are explained below with reference to FIGS. 2 to
4.

FIG. 2A shows, 1n accordance with a first example, an
embodiment of an optoelectronic semiconductor body 1n a
cross-sectional view through a substrate 10 before the semi-
conductor layer sequence 20 1s applied epitaxially. In FIG.
2A, 1n the second region 22, the first trench 24 has been
formed 1n the substrate 10 for example by means of suitable
ctching steps using a mask.

As 1s shown 1n FIG. 2B, the semiconductor layer sequence
20 1s then applied epitaxially. In this case, 1n a first process
step, for example, the n-doped layer 120 1s deposited by
means of an epitaxy method, for example the MOVPE or
MBE methods known 1n the art, over the whole area on the
firstmain area 12 of the substrate 10. The semiconductor layer
sequence 20 can have a disturbed zone during epitaxial
growth particularly in the region of sidewalls of the first
trench 24, but also at the underside of the trench 24, which
zone 1s attributable to undefined layer thicknesses or irregular
crystal growth of the epitaxial semiconductor layer sequence
20. The region of the possibly disturbed zone 1s identified by
the reference symbol 20' in FIG. 2B.

In order to reduce the influences of the discontinuities that
possibly occur during the formation of the epitaxial semicon-
ductor layer sequence in the disturbed zone, 1n accordance
with this embodiment provision 1s made for incorporating a
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second trench 30 such that the second trench 30 spans the first
trench, that 1s to say has a width that 1s greater than the width
of the first trench 24.

As 1s shown 1n FIG. 2C, the epitaxially grown layer 20' 1s
thus removed 1n the region of sidewalls of the first trench 24
and at the underside of the trench 24. This can be effected for
example by means of a second etching step using a suitable
mask. Consequently, the region of the disturbed zone 1s com-
pletely removed, such that said region cannot cause any dis-
turbances or impair the device function. Accordingly, the risk
of shunts after the completion of the optoelectronic semicon-
ductor body 1s reduced.

FIG. 3 A shows, 1n a further example, a further embodiment
ol an optoelectronic semiconductor body 1n a cross-sectional
view through a substrate 10 before the semiconductor layer
sequence 20 1s applied epitaxially. In FIG. 3A, 1n the second
region 22, the first trench 24 has been formed 1n the substrate
10 for example by means of suitable etching steps using a
mask.

As 1s shown 1n FIG. 3B, the semiconductor layer sequence
20 1s then applied epitaxially. In this case, 1n a first process
step, for example, the n-doped layer 120 1s deposited by
means ol an epitaxy method over the whole area on the first
main area 12 of the substrate 10. The semiconductor layer
sequence 20 can have a disturbed zone during epitaxial
growth particularly in the region of sidewalls of the first
trench 24, but also at the underside of the trench 24, which
zone 1s attributable to undefined layer thicknesses or irregular
crystal growth of the epitaxial semiconductor layer sequence
20. The region of the possibly disturbed zone 1s identified by
the reference symbol 20" in FIG. 3B.

As shown 1n FIG. 3C, 1n accordance with this embodiment
provision 1s made for incorporating a second trench 30 such
that the second trench 30 lies alongside the first trench
directly adjacent to the first region 14. In accordance with this
embodiment, the second trench 1s embodied as a separating
trench which separates the epitaxially applied layer 20 from
the region of the discontinuities 1in the region of the disturbed
zone 20",

As 1s shown 1n FIG. 3C, the epitaxially grown layer 20
remains 1n the region of sidewalls of the first trench 24 and at
the underside of the trench 24. As a result of the formation of
the second trench 30, which advantageously severs through
the epitaxially applied layer 20 right into the substrate 10, the
region of the disturbed zone is electrically msulated from the
firstregion 14, such that the risk of shunts after the completion
of the optoelectronic semiconductor body 1s reduced.

FIG. 4 A shows, 1n a further example, a further embodiment
ol an optoelectronic semiconductor body 1n a cross-sectional
view through a substrate 10 before the semiconductor layer
sequence 20 1s applied epitaxially. In FIG. 4A, 1n the second
region 22, the first trench 24 has been formed 1n the substrate
10 for example by means of suitable etching steps using a
mask.

As 1s shown 1n FIG. 4B, the semiconductor layer sequence
20 1s then applied epitaxaally. In this case, 1n a first process
step, for example, the n-doped layer 120 1s deposited by
means ol an epitaxy method over the whole area on the first
main area 12 of the substrate 10, 1n a second process step the
active region 121 and 1n a third process step the p-doped layer
122.

The semiconductor layer sequence 20 can have a disturbed
zone during epitaxial growth particularly in the region of
sidewalls of the first trench 24, but also at the underside of the
trench 24, which zone 1s attributable to undefined layer thick-
nesses or wrregular crystal growth of the epitaxial semicon-
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ductor layer sequence 20. The region of the possibly dis-
turbed zone 1s 1dentified by the reference symbol 20" again in

FIG. 4B.

As shown 1n FIG. 4C, 1n accordance with this embodiment
provision 1s made for incorporating a second trench 30 such
that the second trench 30 lies alongside the first trench 24
directly adjacent to the first region 14. In accordance with this
embodiment, the second trench 1s embodied as a separating
trench which separates the epitaxially applied layer 20 from

the region of the discontinuities 1n the region of the disturbed

zone 20"

As 1s shown 1n FIG. 4C, the epitaxially grown layer 20’
remains in the region of sidewalls of the first trench 24 and at
the underside of the trench 24. As a result of the formation of
the second trench 30, which severs at least through the
p-doped layer 122 as far as the n-doped layer 120, the region
of the disturbed zone 1s electrically insulated from the first
region 14. In accordance with this embodiment, however, 1t 1s
also possible to form the second trench 30 from the p-doped
layer 122 as far as the substrate 10.

A Tfurther improvement can be obtained by applying a
passivation layer, as 1s explained below with reference to
FIGS. 5 to 8.

FIG. 5 shows an embodiment of a layer sequence of an
optoelectronic semiconductor body 1n a cross-sectional view
such as has already been described with reference to FI1G. 3C.
After the formation of the second trench, a passivation layer
40 1s applied, which covers at least the sidewalls of the trench
30 on the side facing the first region.

Accordingly, 1n addition to the separation of the disturbed
zone of the epitaxial semiconductor layer sequence from
active regions, a passivation layer 40 1s provided, which can
prevent electrical shunts or creepage currents and also serves
for increasing the ESD strength. The passivation layer 40 can
be formed as an oxide, nitride or fluoride layer, for example,
although further materials known to the person skilled 1n the
art are not ruled out.

FIG. 6 shows an embodiment of a layer sequence of an
optoelectronic semiconductor body in a cross-sectional view
such as has already been described with reference to FI1G. 3C.
After the formation of the second trench, a passivation layer
40 1s applied, which, in contrast to FIG. 5, covers the first
main area 12 over the whole area. The passivation layer 40
can once again be formed as an oxide, nitride or fluoride layer,
although further materials known to the person skilled 1n the
art are not ruled out.

FIG. 7 shows an embodiment of a layer sequence of an
optoelectronic semiconductor body in a cross-sectional view
such as has already been described with reference to FIG. 4C.
After the formation of the second trench, a passivation layer
40 1s applied, which covers at least the sidewalls of the trench
30 on the side facing the first region.

Accordingly, 1in addition to the separation of the disturbed
zone of the epitaxial semiconductor layer sequence from
active regions, a passivation layer 40 1s provided, which can
prevent electrical shunts or creepage currents and also serves
for increasing the ESD strength. The passivation layer 40 can
be formed as an oxide, nitride or fluoride layer, for example,
although further materials known to the person skilled 1n the
art are not ruled out.

FIG. 8 shows an embodiment of a layer sequence of an
optoelectronic semiconductor body in a cross-sectional view
such as has already been described with reference to FIG. 4C.
After the formation of the second trench, a passivation layer
40 1s applied, which, in contrast to FIG. 7, covers the first

main area 12 over the whole area. The passivation layer 40
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can once again be formed as an oxide, nitride or fluoride layer,
although further materials known to the person skilled 1n the
art are not ruled out.

The method according to the invention 1s explained 1in
greater detail below with reterence to FI1G. 9, which shows the
individual steps on the basis of a flowchart.

Step 200 1involves providing a substrate 10 having a first
main area 12.

Step 210 involves forming a first trench 24 1n the first main
area 12.

Step 220 mvolves epitaxially growing a semiconductor
layer sequence 20, which has an active layer 21 suitable for
generating the electromagnetic radiation, 1n a first region 14
on the first main area 12.

Step 230 involves forming at least one second trench 30
arranged outside the first region 14 1n a second region 22
adjacent to the first region 14.

This patent application claims the priority of German
patent application DE 102008010508.2 and DE
102008018038.6, the disclosure content of which 1s hereby

incorporated by reference.

The mvention 1s not restricted by the description on the
basis of the exemplary embodiments. Rather, the invention
encompasses any novel feature and also any combination of
teatures, which 1n particular includes any combination of
features 1n the patent claims, even 11 this feature or this com-
bination itself 1s not explicitly specified 1in the patent claims or
exemplary embodiments.

The mvention claimed 1s:
1. An optoelectronic semiconductor body, comprising
a substrate, which has on a first main area an epitaxial
semiconductor layer sequence, suitable for generating
clectromagnetic radiation, 1n a first region and a first
trench 1n a second region adjacent to the first region; and

at least one second trench arranged outside the first region,
wherein the second trench at least partially severs the
epitaxial semiconductor layer sequence from a side of
the epitaxial semiconductor layer sequence facing away
from the substrate, wherein the second trench com-
pletely severs the epitaxial semiconductor layer
sequence irom the side of the epitaxial semiconductor
layer sequence facing away from the substrate and
reaches into the substrate.

2. The optoelectronic semiconductor body as claimed 1n
claim 1, wherein the second trench 1s arranged as a separating
trench adjacent to the first trench.

3. The optoelectronic semiconductor body as claimed 1n
claim 2, wherein the second trench 1s arranged as a separating
trench 1n each case on both sides of the first trench adjacent to
the first trench.

4. The optoelectronic semiconductor body as claimed 1n
claim 1, wherein a passivation layer 1s applied on the first
main area 1n the second region, said passivation layer at least
partly covering the second trench.

5. The optoelectronic semiconductor body as claimed 1n
claim 4, wherein the passivation layer furthermore at least
partly covers sidewalls of the epitaxial semiconductor layer
sequence.

6. The optoelectronic semiconductor body as claimed in
claim 4, wherein the passivation layer at least partly covers
sidewalls of the second trench.

7. The optoelectronic semiconductor body as claimed 1n
claim 4, wherein the passivation layer comprises an oxide,
nitride or fluoride compound.
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8. The optoelectronic semiconductor body as claimed in
claim 1, wherein the second trench extends from the first main
area facing away from the substrate into the underlying sub-
strate.

9. The optoelectronic semiconductor body as claimed in
claim 1, wherein the first region comprises a laser or a light-
emitting diode.

10. The optoelectronic semiconductor body as claimed 1n
claim 9, wherein the laser 1s arranged as a ridge on the first

main area of the substrate.

10

11. The optoelectronic semiconductor body as claimed in
claim 1, wherein the second trench reaches further into the
substrate than the first trench.

12. The optoelectronic semiconductor body as claimed in
claim 1, comprising a further second trench wherein the first
trench 1s arranged between the second trench and the further
second trench.
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